Resource-rich countries have tended to be autocratic and also have tended to use their resource wealth badly. The neoconservative agenda of promoting democratization in resource-rich countries thus offers the hopeful prospect of a better use of their economic opportunities. This paper examines whether the effect of democracy on economic performance is distinctive in resource-rich societies. We show that a priori the sign of the effect is ambiguous: resource rents could either enhance or undermine the economic consequences of democracy. We therefore investigate the issue empirically. We first build a new data set on country-specific resource rents, annually for the period 1970-2001. Using a global panel data set we find that in developing countries the combination of high natural resource rents and open democratic systems has been growth-reducing. Checks and balances offset this adverse effect. Thus, resource-rich economies need a distinctive form of democracy with particularly strong checks and balances. Unfortunately this is rare: checks and balances are public goods and so are liable to be undersupplied in new democracies. Over time they are eroded by resource rents.
Introduction
The phenomenon of the resource-rich developing country is once again of global importance. Reversing a trend, the number of such countries has sharply increased due to a wave of resource discoveries, the break-up of the USSR, and the rise in commodity prices. It is now conventional that resource rents have usually reduced growth. The explanation has shifted from the purely economic -Dutch disease -to political economy: rents both undermine governance, and are dysfunctional in the context of poor governance. This shift in explanation is important because the new resource boom is occurring against a backdrop of democratization which has been actively promoted by external intervention particularly targeted, as in Iraq, on the resource-rich societies.
i One rationale for targeting democratization on the resourcerich societies is that they are systematically less democratic than elsewhere (Ross, 2001 ). Since democracy has intrinsic non-economic merits, the resource-rich countries should thus be a priority. However, economic performance is so central to the notion of the responsibilities of a modern state that it offers a potentially critical supplement to a case based only on intrinsic merits. Quite possibly, resource-rich societies need democracy in order to develop. The dismal performance of resourcerich countries under autocracy is suggestive of such a thesis and we will consider it as the economic rationale for the neoconservative agenda. The purpose of this paper is to test this rationale.
In Section 2 we consider the mechanisms by which resource rents might either enhance or undermine the contribution of democracy to economic development. We show that a priori either is possible so that the issue can only be resolved empirically.
In Section 3 we develop a general-purpose empirical measure of the rents from natural resource exports, country-by-country, for the period 1970-2001. This is a substantial advance on the empirical proxy that has been standard in the literature, namely the value of primary commodity exports. Evidently, rents differ radically both between different commodities and are not proportional to changes in prices. In Section 4 we use this measure to investigate whether the effect of democracy upon growth is altered by the presence of natural resource rents. We find a large adverse interaction of natural resource rents and electoral competition and a large positive interaction of natural resource rents and checks and balances. We then investigate the routes by which electoral competition and checks and balances might have these effects, and finally show that over the long term checks and balances are endogenous to resource rents. Section 5 concludes.
How might resource rents affect the economic consequences of democracy?
Although the economic consequences of democracy have been much studied, the possibility that these consequences are dependent upon the level of resource rents has not been explored. For example, it is entirely omitted in the comprehensive survey of theory and evidence by Feng (2003) . However, potentially democracy might be either more or less advantageous for economic performance if a society has large natural resources. While in the long run democracy is itself liable to be endogenous to resource rents, Smith (2004) plausibly suggests that because institutions usually preexist resource discoveries, the effects of the rents are likely to be dependent upon this prior institutional variation. We consider some possible mechanisms that would work in each direction.
Mechanisms that enhance the benefits of democracy
Two studies have advanced the thesis that good institutions are particularly important for resource-rich societies. While good institutions are not a necessary corollary of democracy, they might plausibly be related. Robinson et al. (2002) develop a theory of patronage politics in the context of resource wealth and suggest that this dysfunctional behavior may be restrained by good institutions. Mehlum et al. (2005) find some empirical support for the idea that institutions are particularly important in the context of natural resources, but do not investigate what institutions are important.
We now sketch two mechanisms by which democracy might lead to a differential improvement in economic performance. Both the economic consequences of autocracy may be made absolutely worse by resource rents, and the economic consequences of democracy may be made absolutely greater.
Autocrats may be particularly predatory in the presence of resource rents. The reasoning is analogous to the famous distinction made by Olson between the roving and the stationary bandit (Olson, 1993) . Whereas the roving bandit snatches whatever he can without regard to future consequences for the economy, the stationary bandit must limit predation to a rate that is sustainable. The same argument applies if bandit actions can extend to investments that expand the economy: the roving bandit does not invest, but the stationary bandit invests. Being atypically immobile and highly taxable, natural resource rents reduce the need for an autocrat to invest in the growth of the non-resource private economy.
Conversely, democratic governments may be particularly useful since societies with large resource rents. Such economies inevitably have large rents accruing to the government and so are likely to have an atypically high level of public spending.
Suppose that democracy enhances the accountability of public spending to the priorities of citizens. In this case, the pay-off to democracy will be approximately proportional to the share of public spending in GDP and so increasing in resource rents.
While we do not develop these sketches of why democracy might be particularly valuable for resource-rich countries, they do not seem to be readily dismissible as possibilities, and could form an economic rationale for the neoconservative agenda.
Mechanisms that undermine the benefits of democracy
We now develop at greater length an exposition of a mechanism that works in the opposite direction. We devote greater length to it partly because it is less obvious than the above mechanisms and also because, based on the results of Section 4, it appears more likely to be correct.
We focus on the functioning of democracy and consider how politicians use public resources subject to restraints. Potentially, these resources can be used either for the provision of public goods or for private patronage. In a well-functioning polity politicians who divert public resources into private patronage suffer both electoral defeat and prosecution. We develop a simple model of these restraints, showing how they may be undermined by natural resource rents.
In the absence of effective legal restraint political parties face a choice of technologies in how they attract votes. They can adopt the conventional mode of presenting programs to voters which commit to the provision of public goods. Alternatively, they can directly buy votes. In mature democracies vote-buying is not a viable electoral strategy for four reasons. Contracts with voters would be non-enforceable due to secret ballots. Bribe transactions would be liable to criminal prosecution. They would antagonize other voters. Finally, they would be too expensive to be affordable by political parties. However, in the conditions typical of developing countries these four inhibitions may not apply. Bribe contracts may indeed be enforceable because they fit naturally into a prevailing culture of reciprocal exchange: bribes are regarded as gifts which rightly attract obligations (Githongo, 2006) . The police and courts may not be sufficiently independent of the political process to prosecute vote-buying. In a prevailing atmosphere of political corruption even electors may find vote-buying acceptable: it is the only benefit they can realistically expect from participation in the democratic process. Finally, political parties may have access to very large sources of finance.
Vote-buying is indeed common so political parties evidently regard it as costeffective. Besley (2006) shows that the weaker is voter information about government performance, and the more that voting is pre-determined by identity, the less traction is available to an honest politician whose intentions are congruent with voters. In these conditions corrupt politicians with dissonant intentions who resort to votebuying have an advantage because they can selectively target the minority of swing voters. Indeed, if many voters follow the instructions of community leaders, corrupt politicians can use bribery to purchase votes wholesale. We will assume that such factors make expenditure on bribes cost-effective in election campaigns.
If vote-buying is cost-effective it will predominate unless restrained by a lack of finance. This in turn depends upon how much public revenue can be embezzled from its proper uses. If only a fraction of public spending can be embezzled, even corrupt politicians will find themselves presiding over systems which deliver public goods, despite rather than because of their intentions. More generally given our assumptions, public goods are provided not because politicians need to do so in order to win votes, but because the checks and balances present in the system prevent them from diverting all revenues to patronage.
Hence, the key issue to be modeled is the determination of the checks and balances that limit the embezzlement of public resources. Effective checks and balances are a public good: to be effective, restraints need to be implemented through a continuous process of public scrutiny. To endogenize this process we introduce a standard political sociology relationship in which citizens are provoked into scrutiny by taxation, see, for example, Tilly (1975) . Politicians would like to tax heavily in order to generate revenue for patronage, but they are constrained from doing so because high taxation provokes intense scrutiny. Patronage expenditures are determined by the product of the tax rate, t, taxable income, Y, and the proportion of revenue which can be embezzled for patronage, e. In turn, the rate of embezzlement is constrained by the degree of scrutiny, which is determined by the rate of taxation.
This implies a maximum revenue available for patronage, somewhat analogous to a Laffer curve. The maximum is determined by:
wrt t subject to e = e(t), e'<0.
To see the implication at its simplest, we linearize the inverse relationship between the embezzlement rate and the tax rate:
The society has an underlying rate of embezzlement, , which is curtailed by taxation.
The decision problem for the corrupt politician is thus:
wrt t
At the patronage-maximizing tax rate, t* = 0.5, the resources available for patronage are:
and the provision of public goods is:
Competitive electoral politics drives parties to adopt the most cost-effective strategy of winning votes, subject to the constraint imposed by endogenous scrutiny. Hence, although politicians would like to retain the rents for themselves, in a competitive equilibrium parties must embezzle as much public revenue as possible and use it to bribe voters. Hence, (4) and (5) describe the outcome of electoral competition with the restraint of scrutiny endogenized.
We now introduce resource rents as a proportion, r, of income. The rents accrue directly to the government, augmenting its revenue from the taxation of citizens. We assume that the government is not able to ring-fence the revenue from resource rents from the prevailing public scrutiny of its tax revenue. It is thus not free simply to spend all the resource rents on patronage. However, unlike taxation, the resource rents do not themselves provoke citizen scrutiny. Government revenue thus becomes:
and the maximum patronage resources available to the government become:
The patronage-maximizing tax rate is now:
A corollary of (8) is that the tax rate is lower the higher is revenue from resource rents. In turn, this implies that the level of scrutiny is lower and so the rate of embezzlement is higher. More surprisingly, total chosen revenue as a share of income, v, is constant:
For a given total income, revenue for patronage rises as a result of resource rents not because the government commands more money, but because it is able to raise the same money while arousing less public scrutiny. As a result, less needs to be diverted to the provision of public goods. A corollary of this is that comparing two societies with the same level of income but with different shares of natural resource rents, the one with the higher share will have the worse provision of public goods.
Whether a resource discovery which augments income will nevertheless worsen the provision of public goods depends upon the scale of the resource discovery, r, and the value of . To see this it is useful to consider a resource discovery which precisely doubles national income, so that r = 0.5. From (8) at this point the tax rate on the nonrent economy has been driven down to zero. Total government revenue has thus doubled: the state previously received half of national income and now it receives all the rents but nothing else. The demise of taxation increases the rate of embezzlement from /2 to . Hence, public goods provision in the presence of the rents, G r is:
Comparing this with (5), the provision of public goods deteriorates if > 0.857. For resource discoveries beyond r = 0.5 there is no further scope for the reduction in taxation (unless, for example, sinecures in public employment are introduced), and so public goods provision unambiguously begins to improve. Norway is an example of a relatively small resource discovery in a society with a strong prior tradition of scrutiny, so that was very small, and Saudi Arabia is probably an example of a society were the resource discovery is so large that even though is high, the provision of public goods has improved. Nigeria is an example of a society with a moderate-size discovery and a high initial value of , where the discovery has indeed probably worsened public goods provision: across a range of social indicators Nigeria is ranked below other African economies with fewer resources.
Natural Resource Rents and Democracy: Descriptive Statistics
In this Section we first build and present a new measure of natural resource rents, We proxy democracy by the Polity IV scoring of 'Democracy'. This is an 11 point ordinal scale, ranging from zero to ten. Higher values indicate a greater openness of the democratic process. Although the measure is termed 'democracy', its criteria are essentially focused on electoral processes. Data are available for 1,004 observations.
We measure democracy at the beginning of each sub-period. Since the democracy score is ordinal, all uses that treat it as cardinal are at best approximations. In our subsequent regression analysis we check the robustness of results that assume cardinality by replacing the democracy score with a binary measure partitioned by a threshold. Nevertheless, descriptive statistics that assume cardinality are a convenient introduction to the data. In Table 1 we show the means and standard deviations for the democracy scores. The first row provides these descriptive statistics for the entire sample period . The average democracy score for the entire sample is about 4, whereas for countries with a high percentage of natural resources it is only around 1.5. However, the standard deviation is large compared with the entire sample, indicating that there is a wide dispersion of democracy scores among these countries.
On average democracy scores have increased over time: for the entire sample the biggest increase occurred between 1986 and 1990 with the collapse of the Eastern Block. For the natural resource rich economies the increases have been less marked:
by the end of the period their score was still only 1.9 as compared with 5.3 for the average country.
--- Table 1 about here ---
Empirical Analysis
Whether resource rents enhance or undermine the economic consequences of democracy is a priori ambiguous. We now use our measure of rents to investigate the issue empirically. We adopt the medium-term growth rate of the economy as our measure of economic performance. Since resource rents are largely depletable, the central policy issue in resource-rich societies is the transformation of depleting rents into more sustained forms of income. We take four-year periods as our units of observation to smooth out the noise of annual observations of growth rates. Evidently, in addition to any interaction effects with the political process, natural resource rents can be expected to have direct effects on growth and we will control for them.
We start from a simple specification which includes only the variables directly of interest, -the level of natural resource rents, and the level of democracy, -and a single conditioning variable, the level of per capita income (Table 2 , column 1). Countries with an initially higher democracy score have on average higher growth rates. The coefficient on natural resource rents is insignificant. From this base we introduce the interaction term rents·democracy which is the focus of our analysis (column 2). The interaction term is negative and significant at the ten percent level. Democracy appears to enhance growth except in the presence of substantial natural resources.
Around this simple specification we first investigate three variants. We allow for the possibility of diminishing returns to rents (column 3) but find no evidence of such non-linear effects. Second, we allow for lagged effects. The large case-study literature on natural resource rents has many examples of public expenditure being increased to unsustainable levels. When we lagged resource rents as a further explanatory variable (column 4), the term is significant, negative and substantial:
resource rents indeed appear to generate unsustainable increases in the level of output.
Third, since contemporaneous natural resource rents have no significant direct effect in this regression we investigate dropping the term in favor of this lagged effect (column 5). At this stage the interaction of democracy and resource rents is negative but not significant at conventional levels (p=0.166).
--- Table 2 We introduce an additional interaction term between resource rents and checks and balances. We also add the variable checks itself, to control for any direct effect that it might have other than through its effect on the utilization of resource rents, the results being shown in Table 2 , column 6. While the direct effect of checks is insignificant, the interaction of resource rents with checks and balances is positive and significant.
Further, the adverse interaction effect of democracy and natural resources now becomes highly significant. Thus, whereas democracy per se is distinctively detrimental for resource-rich countries, checks are distinctively beneficial. In column 7 we drop the insignificant direct effect of checks with no change in the overall results. We now subject these results to four tests for robustness.
First, we replace democracy as a continuous variable with a dummy which takes the value of unity if the democracy score is greater than or equal to five (column 8). Our results remain unaffected: in particular, the interaction between democracy and natural resource rents is still negative and significant at the one percent level.
Second, we control for fixed effects. Since our model contains time invariant variables (continent dummies) and variables which are in general only changing slowly over time (political economy variables) we cannot estimate this model by conventional fixed effects. However, the technique of least squares dummy variables is equivalent to fixed effects (Hendry et al., 2004) . Following this procedure, we first included one third of all country dummies in our model as presented in column 7 and then repeated the estimation with each of the other thirds of the country dummies.
Based on these three regressions we gathered all those country dummies which were significantly different from zero and re-estimated the model. iii These results are shown in column 9. The coefficients and standard errors are similar to our pooled OLS regression and our core results remain significant at the one percent level. The main difference between the pooled results and the one including country dummies is that the coefficient on GDP per capita is slightly larger and the standard error is smaller, making GDP significant at the five percent level.
Third, we re-introduce the contemporaneous, direct effect of resource rents (column 10). Although our baseline regression of column 7 is close to being a differences-in-differences specification, the direct effect of natural resource rents is only included with a lag whereas the interaction term measures resource rents contemporaneously.
We therefore replace lagged by contemporaneous natural resources so that the requirements for differences-in-differences are fully met. The coefficient on the interaction term is unchanged and is again statistically significant at one percent.
Fourth, we attempt to allow for the potential endogeneity of democracy. We should note that since we are only concerned with the interaction effect of democracy, rather than its direct effect, this problem is less serious than were we attempting to infer a direct causal connection from democracy onto some outcome. The interaction effect is analogous to a difference-in-differences approach: does a difference in democracy have a different effect depending upon resource rents? However, to address remaining concerns we instrument for democracy. We use as an instrument the historical data on settler mortality (Acemoglu et al, 2000) . Although Acemoglu et al. use settler mortality to instrument for other types of institutions, settlers had an interest in encouraging political institutions that were representative of their interests, and as elsewhere, such institutions invite subsequent pressure to expand the franchise.
Indeed, in their more recent work they argue that democracy is the outcome of a long institutional trajectory, rather than being generated by economic development (Acemoglu et al. 2005) . Because of data limitations this instrumentation drastically reduces the size of our sample and so we economize on other variables. Nevertheless, so instrumented, the interaction of democracy and natural resource rents is negative and significant (Table 3) .
iv --- Table 3 about here ---These checks suggest that there is indeed a causal mechanism from the interaction of natural resources and democracy onto growth as hypothesized in Section 2, and provide some support for our choice of the model in column 7 as our baseline.
Applying the coefficients on the two critical interaction terms, in a developing country at the 75 th percentile of the democracy score, (7) Within the basic structure of electoral competition being distinctively detrimental and checks and balances being distinctively beneficial, we now investigate the routes by which resource rents undermine the economy and hence the behavior that checks and balances inhibits. Our approach is to control for possible routes to see whether the interaction effects lose economic and statistical significance. The regressions with these controls are presented in Table 4 , and for ease of reference Table 4 , column 1 repeats are baseline regression.
--- Table 4 about here ---It is known that democracy tends to reduce the share in investment in GDP (Tavares and Wacziarg, 2001 ). Since investment is likely to be central to the transformation of resource rents into sustained growth, potentially democracy is detrimental due to underinvestment. To test this we control for the share of investment in GDP (Table 4, column 2). Unsurprisingly, investment is positive and significant at the one percent level. However, its inclusion has virtually no effect. The coefficients on both the democracy·rents interaction and the checks·rents interaction barely change value and remain significant. Thus, to the extent that growth is driven by investment, democracy must be undermining growth in the resource-rich countries through the quality of investment rather than its quantity.
We next control for public consumption (Table 4 , column 3). As is commonly found in the growth literature, government consumption expenditure is negative. However, this has no effect on either the significance of the core interaction terms, or the magnitude of their coefficients. Thus, the route by which democracy undermines the growth effects of resource rents is not that public spending becomes inflated. Again, to the extent that public spending matters for the growth process, resource rents must be undermining the quality of spending rather than inflating its quantity. This result is consistent with the somewhat counter-intuitive theoretical prediction of (9) above:
resource rents induce a shift in the composition of public spending away from public goods towards patronage goods, rather than an increase in overall spending. These results are also consistent with the corollary proposition that resource rents are used to reduce taxation.
We next control for the effect of ethnic diversity. Previous studies have found that ethnic diversity is detrimental to growth (Easterly and Levine, 1997) , but that this effect is reduced by democracy (Collier, 2000) . This benign interaction effect of democracy is thus the opposite of the malign effect we have so far found. A probable explanation for it is that autocracy is liable to be particularly damaging in the context of ethnic diversity: if power is narrowly based on an ethnic support group redistribution dominates the public good of growth. We now bring the two effects together (Table 4 , columns 6-9). We use a new measure of diversity proposed by Alesina et al (2003) , which classifies ethnic groups according to their racial and linguistic characteristics. Consistent with previous research, the direct effect of ethnic diversity on growth is adverse, and its interaction with democracy is positive.
However, controlling for these effects has no effect on either the significance or the size of the coefficients of the two core interaction terms. Thus, whatever the route by which natural resource rents undermine the growth process in a democracy, it does not run through ethnic diversity.
Finally, we test our results against the superficially similar 'voracity effect' of Tornell and Lane (1999) . They also predict adverse consequences of resource rents on growth in the context of patronage politics. However, in their model the problem is generated by the uncoordinated 'gauging' of multiple powerful groups, restrained only by concern for a participation constraint. Resource rents ease the participation constraint and induce an increase in gauging greater than the value of the rents, this being the voracity effect. A testable difference between the two explanations is that the voracity effect is at its peak when there are only two powerful groups in the society, each able to gauge. In this situation the cost of rent extraction is predicted to be double the value of the rents themselves. There is no voracity effect either when the political system is autocratic, or when it is fully competitive with multiple groups each holding some power. In contrast, our model predicts that as electoral competition increases the costs of resource rents continue to mount. The Tornell-Lane model thus predicts that the effect of the political system on the use of resource rents is non-monotonic. We test for this by adding the square of the democracy score interacted with resource rents as an additional variable (Table 4 , column 5). Evidently, since the democracy score is ordinal, all rank-preserving transformations have equal validity. However, for the Tornell-Lane hypothesis to hold this term should be significantly positive. In fact it is completely insignificant. We have also tested using dummy variables to capture break points in the democracy scores and found no evidence that the relationship is nonmonotonic. There is no sign that as political competition intensifies the problem of resource rents is diminished, rather it continues to get worse.
We now turn to our prediction that in resource-rich democracies the mechanisms of scrutiny would be systematically weakened: due to low taxation citizens would not be provoked into supplying the public good of scrutiny. We test whether checks and balances are differentially eroded by resource rents. For completeness, we also analyze whether resource rents tend to reduce democracy itself, an effect already established for oil economies by Ross (2001) .
We begin with a simple OLS specification in which the level of checks and balances and democracy are each explained by the level of per capita GDP, and time dummy variables, and the lagged value of natural resource rents (Table 5 ). For both checks and balances and democracy the lagged value of resource rents is highly significant and negative. Further, as the lag is progressively lengthened from one period (four years) to two periods (eight years) to seven periods (28 years), the significance level and the size of the coefficient increase. The effects are large: after 28 years a country with mean income but with resource rents worth 30% of GDP would have a checks score in the 22th percentile instead of in the 34 th percentile, and a democracy score in the 25th percentile instead of in the 40 th percentile.
--- Table 5 about here ---While the OLS results are suggestive, they are open to multiple interpretations. In Table 6 we check robustness by switching the dependent variable to the changes in checks and democracy, respectively, over various periods, controlling for both their initial level and per capita GDP. Again, resource rents significantly erode both checks and democracy. These results are consistent with the predictions of the model and also with Ross (2001).
--- Table 6 about here ---
Conclusion
Resource-rich countries have tended to be autocratic and also have tended to use their resource wealth badly. The neoconservative agenda of promoting democratization in resource-rich countries thus offers the hopeful prospect of a better use of their economic opportunities. Our analysis has tested whether this hopeful prognosis is likely to be borne out.
We first showed that a priori the effect of natural resources on the economic consequences of democracy is ambiguous. While there are plausible mechanism that would support the proposition that resource rents enhance the benefits of democracy, the opposite might also hold. We set out a simple model of democratic politics in which we distinguish between two dimensions of democracy, electoral competition and checks and balances. By undermining checks and balances, resource rents unleash patronage politics and in these conditions electoral competition is economically damaging.
Using new data on the value of resource rents, we then tested these propositions. We found that in developing countries the combination of resource rents and democracy has been significantly growth-reducing. In the absence of resource rents democracies outperform autocracies, in the presence of large resource rents autocracies outperform democracies. We found that this result was robust to controlling for the potential endogeneity of democracy and was also robust to fixed effects. We found that the antidote to these adverse effects of democracy was intensified checks and balances. This is indeed the form of democracy in the most striking exception to generally adverse combination of democracy and resource rents, namely Botswana. Electoral competition is in practice quite limited: the government has never been defeated at the polls. Yet, perhaps because the democracy has been continuous since independence, the legal and bureaucratic procedures that constitute checks and balances have been maintained.
While countries with large resource rents need checks and balances, this is not what they get. Resource rents tend gradually to undermine checks and balances. Thus, in those developing societies where the state has most command over resources, the democratic process has been least effective at controlling them for the public good.
The implication for the neoconservative agenda is that it either needs to be scaled down or scaled up. On the criterion of economic performance targeting electoral competition on the resource-rich societies appears to be particularly inappropriate unless it is complemented by checks and balances. Unfortunately, whereas electoral competition is easy to establish since there are strong incentives for participation, checks and balances are public goods liable to be undersupplied. 2.994 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)** 
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